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Objective: This study was conducted to determine the seroprevalence of HIV-1 antibodies
among hospitalized homeless mentally ill patients. Method: From December 1 989 through
May 1 991 the authors collected discard blood samples from patients consecutively admitted
to a psychiatric unit designated for the care ofseverely mentally ill persons removed from the
streets ofNew York City. The blood samples vere tested for HIV-1 antibodies, and the results
were analyzed for associations with age, gender, ethnicity, male homosexual activity, and use
of injected drugs. Results: The HIV seroprevalence was 6.4% (13 of 203 samples). Patients
between ages 1 8 and 39 accounted for 51 .2% ofthe admissions and 84.6% ofthe 13 positive
results, a seroprevalence of 1 0.6% for this subsample. Patients under age 40 were more than
six times as likely to test positive for HIV antibodies as those 40 or over. Ethnicity did not
predict seropositivity. Women were as likely as men to be infected. Although clinicians had
noted high-risk behavior on the charts for only three (23. 1 %) of the 13 positive cases, a
recorded history of use of injected drugs was associated with a 6.5-fold greater risk of HIV
seropositivity. Conclusions: One in every 1 6 patients admitted to the special unit was HIV
positive. Age under 40 and use of injected drugs were strongly associated with seropositivity.
Because information on high-risk behavior was infrequent, the reasons for younger patients’
greater risk are unclear. The homeless mentally ill require outreach efforts to reduce the risk
of acquiring or transmitting HIV.
(Am J Psychiatry 1993; 150:47-52)
T he effects of the HIV epidemic on persons who are
homeless and mentally ill have not been ade-
quately investigated. Few reports on the prevalence of
HIV infection among the homeless have been publish-
ed, and there have been none on the prevalence among
the homeless mentally ill.
Estimating the prevalence of HIV among persons
who are both mentally ill and homeless is difficult, as
they constitute a “hard to reach” population (1). The
homeless mentally ill are likely to be chronically disaf-
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filiated from social services (2), may be too disorgan-
ized to gain access to the mental health system (3), and
appear to have little contact with outpatient medical
settings (4). Moreover, the homeless mentally ill may
not go to public shelters, which often provide on-site
medical and psychiatric evaluation. A recent study
found evidence of underutilization of shelters by the
mentally ill living in public spaces. Of 177 persons re-
moved from New York City streets and admitted to
Bellevue Hospital for acute psychiatric cane, 42% had
not used public shelters during the year before admis-
sion (E. Sussen, personal communication, Oct. 16, 1991).
The prevalence of HIV infection among the severely
mentally ill in New York City is distressingly high. We
previously reported a 5.5% seroprevalence of HIV
among patients admitted to two public psychiatric hos-
pitals in New York City (5). At a private, voluntary
hospital providing acute cane in New York City, 7.1%
of psychiatric inpatients were senopositive (6). Severe
mental illness may increase the risk of HIV infection by
contributing to indiscriminate sexual activity or drug
use at times of decompensation (7-10). Prevalent sub-
stance abuse and exchanging sex for drugs, money, on
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food put persons with severe mental illness at increased
risk (8, 11). Substance abuse may be even more preva-
lent among the homeless than among the domiciled
mentally ill (12).
Most evidence about HIV infection among the home-
less is indirect, being derived from studies which exam-
inc medical conditions that may be associated with HIV
rather than the presence of HP! antibodies (13-15).
Public interest in the few studies of the prevalence of
HIV among the homeless has been intense. A reported
HIV prevalence of 66% among 107 shelter users at-
tending an on-site medical clinic was widely dissemi-
nated by the media and caused international alarm
(R.A. Tomes et al., V International Conference on AIDS,
1989). By contrast, a survey of 4,383 runaway adoles-
cents in four states showed that 4. 1 % were HIV posi-
tive (R.L. Stnicof et al., VI International Conference on
AIDS, I 990). The striking disparity between these preva-
lence estimates may reflect methodologic differences
as much as differences in HIV prevalence between sub-
groups of the homeless.
In October 1987 New York City established a link
between the Homeless Emergency Liaison Project and
a continuum of specialized psychiatric services, includ-
ing an acute care hospital unit and an extended care
state hospital ward designated for cane of the homeless.
The Homeless Emergency Liaison Project is a mobile
outreach team that evaluates homeless men and women
living on the streets who exhibit psychiatric symptoms.
Designated psychiatrists are authorized to order invol-
untany transport to a psychiatric emergency room of
persons who meet commitment criteria broadly inter-
preted to include grave disability as a form of danger-
ousness to self (16). Patients appropriate for admission
are initially treated at Bellevue Hospital (17). Patients
who cannot be discharged from Bellevue Hospital
within approximately 28 days are transferred to a unit
at Creedmoor Psychiatric Center created for extended
care of the homeless mentally ill (17, 18). During the
first year of operation of this project for the homeless,
67% of the patients admitted to Bellevue Hospital were
transferred to the Creedmoor unit (19). This article re-
ports the results of a seroprevalence study conducted
among severely ill psychiatric patients admitted for ex-
tended care to the Creedmoor unit for the homeless.
METHOD
We tracked every patient between the ages of 1 8 and
59 years consecutively admitted to the unit for the
homeless during the 18-month period from December
1989 through May 1991. Following current federal
regulations for anonymous sampling (20), we obtained
discard blood samples from blood drawn for routine
purposes. Since samples could not be obtained for every
patient at the time of admission because of refusal to
permit routine blood wonkups, discharge of the patient
before routine blood drawing, or an insufficient quan-
tity of blood, we used any discard sample of blood
drawn during the study period. We kept a roster of
every patient admitted so as to obtain only a single sam-
ple of blood for each eligible patient, even if that patient
had more than one admission or blood drawing during
the study. This roster was not linked to HIV test results
and was destroyed when all samples had been obtained.
Patients’ chart number, date of birth, admission diag-
nosis, and number of previous psychiatric hospitaliza-
tions were obtained from their chants and recorded on
the top half of a two-part form in order to obtain pro-
files of the eligible patients that were unlinked to their
HIV status. Information on age range, gender, ethnic-
ity, use of injected drugs, and homosexual activity
among the men was obtained from the chants and ne-
corded on the lower half of the form. Because of the
small number of Asian patients admitted, Asians were
grouped with Caucasians to avoid the possibility of
identifying any HIV-positive Asian patient. After demo-
graphic and risk data had been obtained, the patient-
identification (upper) section of the form was removed,
and a six-digit ban code number was affixed to the
lower section to link the blood sample with the demo-
graphic and risk data.
Patients whose blood was sampled and patients
whose blood was not obtained were not significantly
different in diagnosis (x2=i.7l df=3, p=O.63) on num-
ben of previous hospitalizations (t=0.56, df=17.01, p=
0.59). As a group, the 209 patients whose blood was
sampled had the following clinical diagnoses: schizo-
phrenia (N=1 03, 49.3 % ), schizoaffective disorder (N=
90, 43.1%), affective disorders (N=7, 3.3%), and other
psychotic disorders (N=9, 4.3%). No patient was given
a diagnosis of AIDS dementia. The number of known
previous psychiatric hospitalizations was as follows: no
hospitalizations, 25 patients (12.0%); one hospitaliza-
tion, 19 (9.1%); two to five hospitalizations, 122
(58.4%); more than five hospitalizations, 43 (20.6%).
There were no significant differences in age or gen-
den between the patients whose blood was obtained
and those whose blood was not sampled. However,
black and Hispanic patients were represented some-
what less than Caucasian and Asian patients among
those whose blood was collected compared to those
whose blood was not collected. Blood was not ob-
tamed for 2.1% of the Caucasian/Asian group, 8.7%
ofthe black patients, and 15.4% ofthe Hispanic group
(x2=7.O3 df=2, p=O.O3).
Blood samples were stoned, frozen, and sent in
batches of at least 25 to the New York Blood Center for
HIV-1 antibody testing. Specimens that were reactive
on enzyme immunoassay were tested by the Western
Blot assay and then classified according to current nec-
ommendations of the Centers for Disease Control (21).
Specimens were considered positive when antibodies to
two of the following were detected: p24, gp4l, and
gpl2O/160. The presence of any single band on the
Western Blot constituted an indeterminate result. The
anonymous sampling did not permit obtaining and test-
ing a second specimen from patients with indeterminate
results on the first test to clarify their HIV status.
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Unad justed Odds Ratio Adju sted Odds Ratio1’
Odds 95% Confidence Odds 95% Confidence
Variable Tested N % Ratio Interval Ratio Interval p
Age (years)
18-39 104 II 10.6
5.74 1.24-26.58 6.31 1.28-31.07 0.02
40-59 99 2 2.0
Ethnicityc
Black 93 6 6.5









Sex 1.32 0.35-5.00 - - -
Male 146 10 6.8
Female 57 3 5.3
Use of injected drugs
Identified 14 3 21.4
4.88 1.17-20.33 6.67 1.42-31.28 0.02
Not identified








1.57 0.18-13.78 - - -
Not identified 136 9 6.6
Any risk factor
Identified 22 3 13.6
2.70 0.68-10.67 - - -
Not identified 181 10 5.5
Total 203 13 6.4
a0f the 209 individuals whose blood was tested for HIV infection, the results for six were indeterminate; therefore, data on 203 individuals
were used in this analysis.
bT he final logistic regression model included age, ethnicity, and use of injected drugs.
CComparison groups for calculating the odds ratios for ethnicity were black and Hispanic versus Caucasian and Asian.
dN.146 as this question pertains to male patients only.
The clinical characteristics of the patients, including
admission diagnosis and number of previous psychiat-
nc hospitalizations, constituted the group profile of the
patients whose blood was sampled, unlinked to the
blood specimens. Subsample seropnevalence was de-
nived from blood test results linked with patient demo-
graphic characteristics and two HIV risk behaviors. All
data were measured at either a nominal or an ordinal
level; therefore, contingency table analysis was used to
interpret the data. Chi-square tests were performed,
and odds ratios were used to estimate relative risk. Ad-
justed odds ratios were derived from logistic regression
coefficients. Statistical significance was expressed in ex-
act values. The criterion for significance was set at an
alpha level of 0.05.
RESULTS
In total, we tested samples from 209 (93.3%) of 224
patients admitted to the unit for the homeless during
the study period. Of the 209 samples sent for antibody
testing, 1 9 were reactive on enzyme immunoassay. Of
these 1 9 samples, six showed indeterminate results on
the Western Blot. The Centers for Disease Control in-
dicate that individuals with reported risk whose assays
are indeterminate may be in the process of conversion
of their HIV status but that most often, retesting results
in repeated indeterminate Western Blots (22). We con-
cluded that the HIV status of all patients with indeter-
minate results was equivocal and excluded data on
those six subjects, so that data on 203 patients were
used in the analysis of relative risk and senostatus. The
remaining 1 3 samples that were reactive on enzyme im-
munoassay were confirmed positive by Western Blot as-
say, for a seroprevalence of 13 of 203, or 6.4%. The
distribution of positive results is shown in table 1. No
sample that was reactive on the enzyme immunoassay
was negative on the Western Blot assay.
Table 1 shows that the only significant demographic
variable associated with seropositivity was age. Patients
between the ages of 18 and 39 accounted for 51.2%
(N=104) of the 203 subjects and 84.6% (N=11) of the
13 positive results, a seroprevalence of 10.6% for this
subsample.
The estimates of relative risk presented in table 1
were derived by using unadjusted odds ratios to com-
pare the risk of testing positive for HIV-1 antibodies for
patients with and without identified risk factors. Unad-
justed odds ratios estimate relative risk for each factor
without controlling for effects of other risk variables.
The unadjusted odds ratios show that patients under 40
years of age were nearly six times more likely to be se-
ropositive than patients over 40 and that patients with
recorded histories of injecting drugs were almost five
times as likely to be seropositive as patients with no
history of such drug use on their chants. Recorded
homosexual activity among the men did not predict
positive HIV status in this group of patients.
Multiple logistic regression was used to analyze si-
multaneously the effects of age and injecting drugs,
which were significant in the univaniate analyses. In ad-
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dition, ethnicity, while not significantly related to sero-
positivity overall, was associated with age: more pa-
tients under 40 years of age than over 40 were black or
Hispanic (x2=l3.73 df=1, p=O.0002). We therefore
controlled for ethnicity in the regression analysis. The
adjusted odds ratios in table 1 demonstrate that for pa-
tients who were less than 40 years old, the likelihood of
testing positive for HIV-1 antibodies was more than six
times greater, and having a recorded history of injecting
drugs independently increased the risk of HIV seropos-
itivity more than 6.5-fold.
When we examined the linked risk histories of the
seropositive patients, we found that clinicians had iden-
tified risk behavior in three (23. 1 % ) of the 1 3 patients.
Among the 10 HIV-positive men, three (30%) engaged
in known risk behaviors: one (10%) used injected drugs
and engaged in homosexual activity, and two (20%)
were users of injected drugs. None of the three HIV-
positive women had a recorded history of injecting
drugs. Of the 190 seronegative patients, 12 (6.3%) were
identified as users of injected drugs. Among the 136
senonegative men, 10 (7.4%) had histories of homosex-
ual activity. Men with chart histories of injected drug
use were significantly more likely to be HIV positive
than men without such histories (x2=4.Oi df=1, p=O.OS).
DISCUSSION AND CONCLUSIONS
New York city and state governments created a single
integrated program for persons who are gravely dis-
abled, mentally ill, and living on the streets. This pro-
gram provided us with a unique opportunity to conduct
a seroprevalence study among a difficult-to-research
group that has generated considerable public debate.
While patients who could be discharged after acute care
at Bellevue Hospital were not studied, most Homeless
Emergency Liaison Project patients required extended
care in the state hospital unit for the homeless at which
we conducted this study. Our sample is therefore repre-
sentative of a majority of patients removed from the
streets of New York City and involuntarily hospitalized
who require more intensive treatment and placement
efforts. Moreover, we were able to study 93.3% of the
eligible patients requiring this level of care.
The 6.4% HIV senoprevalence for these homeless pa-
tients admitted for extended care to a state hospital
ward is not significantly different from the 5.5% HIV
seroprevalence we previously reported for new admis-
sions to similar state hospital wards serving predomi-
nantly domiciled patients (5). The prevalence of HIV
among both the patients in the unit for the homeless
and those in the general units exceeded the estimated
rate of HIV infection in the general population in New
York City for a corresponding time frame (5). In both
groups schizophrenia was the most common diagnosis,
and at least 75% of the patients had had two or more
psychiatric admissions before the index hospitalization.
Women in both the unit for the homeless and the gen-
eral units were as likely as men to be HIV positive. Seno-
positivity among domiciled and undomiciled mentally
ill women (6.1 % and 5.3%, respectively) was four to
five times higher than that of women delivering ba-
bies in New York City during a comparable time frame
(1.25%) (23). High-risk activity among women was in-
adequately identified in our studies, but previous ne-
ports suggest that heterosexual transmission may play
an important role in HIV infection among severely
mentally ill women (8).
We also found important differences between the pa-
tients in the unit for the homeless and those in the gen-
era! units. Whereas age did not predict seropositivity in
patients in the general acute cane units, patients in the
unit for the homeless who were 18-39 years ofage were
6.5 times more likely to be infected than those aged 40-
59. Among the general unit patients, black patients
were six times more likely to be infected than nonblack
patients. Among the homeless unit patients, ethnic dif-
fenences were less pronounced. Although patients under
40 had the highest senopositivity and were more likely
to be black on Hispanic than patients oven 40, our ne!a-
tively small sample, in which black and Hispanic sub-
jects were undenrepresented, did not yield any clean ne-
lation between ethnicity and senopositivity.
While the senoprevalence of subgroups of the severely
mentally ill may not differ widely, predictors of infec-
tion clearly diverge. For example, in contrast to both of
our public hospital samples, senopositive patients at a
private hospital were disproportionately male (6), a
finding that mirrors the pattern of infection in the gen-
enal population in New York City, where men are six
times more likely to be represented among AIDS cases
than women (24). Variations in sociodemographic and
clinical characteristics among inpatients in different set-
tings may be associated, in turn, with differences in
high-risk behavior and the likelihood of exposure to in-
fected sexual or needle-sharing partners. It is therefore
important for investigators to describe surveyed patient
groups in detail and to use caution in generalizing sero-
prevalence findings from one group to another.
The patient group we studied was distinctive in many
respects. These patients had been living on the streets,
often for extended periods of time, and many avoided the
public shelter system available to the homeless in New
York City. Sixty-four percent of the patients treated dun-
ing the first 6 months of the Homeless Emergency Liaison
Project had lived primarily in public spaces and not in
shelters before admission to Bellevue Hospital (E. Sussen,
personal communication, Oct. 16, 1991). Furthermore,
we sampled only Homeless Emergency Liaison Project
patients who were gravely disabled and required treat-
ment at an extended cane facility. They were forcibly trans-
ported to emergency rooms, involuntarily admitted to an
acute care hospital, and subsequently transferred for ex-
tended care to a state hospital. The group we studied,
therefore, is likely to have come from the most severely
impaired subgroup of the homeless mentally ill, and gen-
enalizing these findings to better-functioning homeless in-
dividuals on those who require only a short hospital stay
may not be appropriate.
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The disadvantages of studying this special 70-bed
unit for the homeless included the small number of new
admissions during the study period, particularly among
Hispanic patients. Moreover, because Hispanic pa-
tients were overrepresented among the 7% of patients
from whom we could not obtain blood, the 15% HIV
senopositivity for this ethnic group may be an artifact
of undersampling. Previous studies have suggested that
Hispanic persons are at greaten risk for HIV infection
than whites (25, 26), and special efforts should be made
in future prevalence studies of the severely mentally ill
to obtain a representative Hispanic sample, taking into
account geographic region of origin, which is predictive
of senopositivity (M.E. St. Louis et al., V International
Conference on AIDS, 1989).
Other study limitations are intrinsic to the anony-
mous seroprevalence method (7). Among these is the
need to restrict the number of variables linked to each
blood sample to preserve patient anonymity. In addi-
tion, risk data were obtained from patient charts, be-
cause the anonymous study design did not permit inter-
views with patients. Only a minority of HIV-positive
patients had risk histories on their charts, which limited
our ability to make inferences about what behaviors
were associated with HIV senopositivity, particularly
among women. Moreover, since systematic risk assess-
ments and psychiatric diagnoses could not be obtained
by interview, we were unable to examine how psychi-
atnic illness affects risk-taking behavior. Nevertheless,
the anonymous method allowed us to obtain senopreva-
lence data on more than 200 street-dwelling homeless
mentally ill individuals. These data represent the most
complete epidemiological HIV profile of the homeless
mentally ill to date and provide a basis for planning for
the needs of this chronically undensenved subgroup of
the severely mentally ill.
Independent of the senoprevalence study, an in-depth
chart review was conducted on the Creedmoor unit for
the homeless that may suggest how age, ethnicity, and
risk are related in this population. Compared to older
patients, more of those under 40 were black or His-
panic and were more likely to use crack, a smokable
analogue of cocaine (our unpublished data). Crack use
is highly associated with HIV risk behavior (M.A. Chi-
asson et a!., VI International Conference on AIDS,
1990). Crack-related high-risk behavior may account
for the higher senoprevalence among patients under age
40 than among those 40 years of age on over.
Carefully conducted studies in multiple settings are
needed to clarify the relation between age, ethnicity,
and risk among the homeless mentally ill. Differences in
psychopathology and lifestyle among subgroups of the
homeless are also likely to play an important role. Street
life may be associated with a pattern of drug use and
sexual activity which is very different from that found
in shelters for the homeless. As a result, different sub-
groups of the homeless may have a higher on lower
prevalence of HIV infection than the group we studied.
We found that one in every 1 6 patients admitted to a
special psychiatric unit for the homeless mentally ill was
HIV positive. Systematic procedures must be developed
in psychiatric settings for inquiring about HIV-nisk be-
havior. Aggressive investigation of risk histories is nec-
essary for informing clinical decisions about testing and
subsequent medical intervention and to stem transmis-
sion of HIV to uninfected patients. Fully 10% of the
seronegative patients in our study had histories of high-
risk activity on their charts. These patients should be
targeted for risk reduction interventions to prevent
their becoming seropositive.
Mentally ill people who live on the streets are unlikely
to take advantage of traditional health cane programs.
Street-based interventions in which information on risk
reduction and condoms are distributed have been effec-
tive with other disaffiliated populations (Y. Serrano
and D. Goldsmith, V International Conference on
AIDS, 1989). Similar outreach prevention efforts are
urgently needed to reach the mentally ill living on the
streets.
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